
 
 

 
 

Pfaffenwaldring 29 · 70569 Stuttgart · Phone +49 (0) 711 685-62375 · Fax: +49 (0) 711 685-63596 · www.irs.uni-stuttgart.de 

Legal Restrictions: The Editor/s is/are principally not entitled to make any work and research results which he/she receives in process, accessible to third 
parties without the permission of the supervisor. Already achieved research results respect the Law on Copyright and related rights (Federal Law Gazette I / S. 
1273, Copyright Protection Act of 09.09.1965). The Editor has the right to publish his/her findings unless no findings and benefits of the supervising institutions 
and companies have been incorporated. The rules issued by the branch of study for making the bachelor thesis and the exam regulations must be considered. 
IRS Professors and Associate Professors: 
Prof. Dr.-Ing. Stefanos Fasoulas (Managing Director) · Prof. Dr.-Ing. Sabine Klinkner (Deputy Director) ·  
Hon.-Prof. Dr.-Ing. Jens Eickhoff · Prof. Dr. rer. nat. Reinhold Ewald · PD Dr.-Ing. Georg Herdrich · Prof. Dr. rer. nat. Alfred Krabbe    
Hon.-Prof. Dr. Volker Liebig · Prof. Dr. rer. nat. Christoph Noeldeke · Prof. Dr.-Ing. Stefan Schlechtriem · PD Dr.-Ing. Ralf Srama 

 

UNIVERSITÄT STUTTGART 
INSTITUTE OF SPACE SYSTEMS 
 

 
Potential Topics for a Bachelor / Master Thesis Work 

 in the framework of the  

System Analysis of an International Planetary Sunshade System to Mitigate Global Warming 
 
Motivation: 
Countering climate change is the most crucial challenge for humanity in the 21st century. One 
possibility to mitigate global warming without directly modifying the Earth’s atmosphere is 
shading the Earth with one or several thin structures positioned at the Sun-Earth Lagrange 
Point L1. To achieve a sustainable concept, it is necessary to analyze the technological 
feasibility of producing these sunshades from space resources. Therefore, technologies for 
lunar in-situ resource utilization, manufacturing of the sunshades in space, and ways to 
produce solar cells for powering production facilities and sunshades have to be examined. 
The trend of in-space manufacturing and international goals for lunar exploration can be 
utilized for accelerated sunshade development. Many technologies which are required to 
manufacture satellite structures in space or to operate sustainable lunar exploration are similar to those technologies 
required for producing sunshades in space. If pursued near-term, the timeframe for technology demonstration is feasible 
and first sunshades of the IPSS system could be operated by 2060. In order to characterize the entire system with regard to 
its technological as well as climatic potentials, an overall system modeling is targeted. For this purpose, the various system 
components must be analyzed, and initial technological parameters must be derived in order to model the individual 
system components. With such a model the impact of a sunshade mega-constellation in terms of controllability of global 
warming could be demonstrated and an alignment with other geoengineering measures could be enabled, to provide the 
crucial time buffer for struggling against climate change.  
 
Potential topics for Bachelor / Master thesis work: 

• Analysis of potential MBSE tools for IPSS platform design, 
• Analysis of alternative sunshade constellations, 
• Lunar In-Situ-Resource Utilization infrastructure / In-Space Manufacturing and Assembly facility for IPSS, 
• Simulation of logistical system concept for IPSS, 
• Analysis of potential shading patterns, 

…and many more! So, if you are interested in participating in a sustainable space-based geoengineering effort to mitigate 
global warming, send your CV as well as current grade transcript at maheswarant@irs.uni-stuttgart.de. We can then 
arrange a personal meeting to discuss the specific topic. 
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I, Name, Firstname hereby certify that I have written this please select a topic independently with 
the support of the supervisor, and I did not use any resources apart from those specified. The thesis, 
or substantial components of it, has not been submitted as part of graded course work at this or any 
other educational institution.  
I also declare that during the preparation of this thesis I have followed the appropriate regulations 
regarding copyright for the use of external content, according to the rules of good scientific and 
academic practice1. I have included unambiguous references for any external content (such as 
images, drawings, text passages etc.), and in cases for which approval is required for the use of this 
material, I have obtained the approval of the owner for the use of this content in my thesis. I am 
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Stuttgart please select a topic and that the thesis is available on the website of the institute as well 
as in the online catalogue of the library of the University of Stuttgart. The latter means that 
bibliographic data of the thesis (title, author, year of publication, etc.) is permanently and worldwide 
available.  
After finishing the work I will, for this purpose, deliver a further copy of the thesis along with the 
examination copy, as well as a digital version. 
I transfer the proprietary of these additional copies to the University of Stuttgart. I concede that the 
thesis and the results generated within the scope of this work can be used free of cost and of 
temporal and geographical restrictions for the purpose of research and teaching to the institute of 
Space Systems. If there exist utilisation right agreements related to the thesis from the institute or 
third parties, then these agreements also apply for the results developed in the scope of this thesis.  
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